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Study on preparation and properties of stainless steel wire/silk composite conductive yarn
ZHANG Luyan YANG Yingying SHI Kangni ZHU Chengyan TIAN Wei

(a. College of Materials and Textiles Silk Institute; b. Key Laboratory of Advanced Textile Materials and Manufacturing Technology
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Abstract: In order to develop the high-performance conductive yarn used for the flexible sensor eight kinds of
stainless steel wire/silk composite conductive yarns were prepared by wrapping technology. The effects of core yarn
and cladding yarn specifications on the apparent morphology mechanical properties and surface friction properties of
the composite conductive yarns were studied and the conductivity was analyzed by measuring resistance changes in the
process of constant-speed stretching. The results show that among eight kinds of composite conductive yarns the
composite conductive yarn coated by the stainless steel wire with diameter of 0. 035 mm and 88. 9 dtex silk has the
best yarn evenness. In addition the breaking strength is good the surface friction coefficient is the lowest and the
sensitivity is the best. By synthetically analyzing the properties of composite conductive yarn it is concluded that the
composite conductive yarn coated with 0. 035 mm stainless steel wire and 88.9 dtex silk has the best properties.
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Tab.1 Specification parameters of composite yarn
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Fig.1  Morphology and structure of composite conductive yarn( x400)
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Tab.2 Strength and elongation of composite yarn’ s

raw materials

/ / /
dtex  (cN-dtex™") % B
0.021 mm 25.6 0.54 19.4 >
0.035 mm 78.8 0.36 22.4 ]
44 4 dtex 44.4 3.76 19.6 |<_
88.9 diex 88.9 4.19 20.9
130. 0 dtex 130.0 3.69 19.0
177. 8 dtex 177.8 3.59 16.9 2.3
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Tab.3 Strength and elongation of composite yarn
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Fig.3 Yarn twist factor
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Friction coefficient on the surface of

composite conductive yarn
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Fig.5 Conductivity of composite yarn
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